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A CONTEIBUTION TO THE FLOE A OF THE LOWEB COAL MEA-

SUEES OF THE PAEISH OF HALIFAX, PT. III. BY THOS. 

HICK, B.A.. B . S C , (LOND.) AND W. CASH, F.G.S. 

THE active explorations which for several years have been going 
on in the Halifax Coal Measures, and which have produced no 
small proportion of the materials on which our present knowledge 
of t he Carboniferous Flora is based, have lately resulted in the 
discovery of a small fragment of what appears to be a fossilised 
vegetable stem or branchlec, which has not been previously des
cribed, and which, from the peculiarities of i ts organisation, cannot 
fail to be of interest to palseobotanists. 

The mineralised material from which the fossil has been ob
tained, was extremely small in quant i ty , and only allowed of four 
sections suitable for microscopical examination being made from it . 
Of these sections, three have been taken transversely across the 
supposed stem, while the fourth is longitudinal, bu t very oblique. 
The three transverse sections, however, have been made so close 
to one another, t h a t they exhibit few or no important differences 
inter se, and may practically be regarded as the same section. 
F r o m this i t will be obvious how scanty are the materials we have 
had a t our command in framing a description of this new, and, as 
we th ink , important fossil; and how extremely limited have been 
our means of verifying the few inferences we have ventured to draw 
from the s t ructural appearances i t presents. Still , as t he same 
remark is applicable to a considerable number of the fossil plants 
t ha t have been described in recent years, we can hardly hesitate 
on this ground, to give publicity to the existence of our specimen, 
and to furnish those interested in the subject wi th such an account 
of i ts s t ructure and supposed affinities, as a careful examination of 
the sections has enabled us to draw up . 

1. General description.—Though somewhat flattened on one 
side and imperfect on the other, the stem is sufficiently well p re 
served to indicate that it was originally cylindrical in its general form, 
bu t there is nothing to show what was the condition of the external 
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surface. I t consists of a central pi th, surrounded by a number of 
slightly wedge-shaped masses of tissue, which are ei ther of a fibro-
vascular or of a wholly-vascular character. Outside these masses 
of tissue or bundles, as we may term them, is a cambium ring, 
followed by a comparatively thick cortex. This is composed, in a 
great measure, of radia t ing plates composed of cells, wi th large inter
vening longitudinal air cavities, similar to those met wi th in recent 
aqua tc plants . The cellular plates do not anastomose, so tha t t he air 
cavities are continuous from the central axis to the peripheral 
port ion of the stem, which is composed of a few layers of somewhat 
rounded cells. The dimensions of the stem—full part iculars of 
which are given at t he eod of the paper—are comparatively small, 
the whole diameter probably not exceeding | 0 of an inch . 

2. Special description. 1. The Pith.—The pi th is composed 
of cellular t issue, which in all essential part iculars is similar to tha t 
met with in recent herbaceous stems dur ing the growing season, and 
in the youngest shoots of woody perennia l s ; t ha t is to say, the cells 
are of a rounded or polyhedral form, wi th a few very small i n t e r 
cellular spaces, and wi th th in walls. As is not uncommon in such 
stems, the cells a t the per iphery of the p i th have sl ightly thicker 
walls t h a n those which occupy the centre. The size of the cells is 
by no means uniform, b u t varies from -0028 inch to -0056 in 
diameter. The longitudinal section shows very few of the p i th 
cells, bu t from such as are present i t would seem tha t they were 
somewhat elongated in t h a t direction. 

2. The wedge-shaped masses of tissue or bundles.—These are 
arranged side by side in a circle which surrounds the pith, and bear 
a remarkable resemblance to t h e x y l e m portions of the fibro-vascular 
bundles of dicotyledons dur ing the first season of growth. They 
are composed of elements, which in the t ransverse section appear 
as small, thick-walled, generally square cells, arranged four or five 
deep in radiat ing lines. The breadth of the zone formed by the 
bundles is about *007 of an inch. I n t h e longitudinal section 
the bundles are seen to be made up of elongated vessels, t he mark -
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ing of whose walls is not quite uniform, bu t is chiefly of the barred 
and dotted types. These vessels seem to be intermixed wi th a few 
elongated cells, of a more fibrous character, wi th plain walls ; bu t 
our preparations are not quite decisive on this point. The pi th and 
bundles combined form a central cylindrical axis to t h e stem, which 
has a diameter of '056 of an inch. 

3. The Cambium layer.—External to the bundles, and sepa
rated from them by a somewhat sharp line of demarcation, is a 
th in s t ra tum of delicate cells which again recalls the s t ructure of 
yoxing dicotyledonous stems and branchlets. I t forms a continuous 
ring, enclosing the whole of the bund l e s ; and though from the 
delicacy of the tissue it has not been equally well preserved through
out , i t remains in sufficient perfection to show its close similarity, 
if not identi ty, with the cambium layer of the stems referred to . 

4. The Cortex.—This par t of the stem is the one tha t gives i t 
i ts distinctive character, and tha t exhibits a s t ructure which, so 
far as we know, has not been previously met wi th in fossil plants . 
A.S will be seen by comparing the total diameter of the s tem with 
tha t of the central axis , the cortical layer is of considerable thick
ness in proportion to the other tissues. Tor the purposes of descrip
tion, i t may be said to consist of an inner, a median, and an outer 
portion, which, though int imately connected wi th one another, and 
forming parts of the same tissue, are nevertheless in marked con
t ras t . 

The inner portion is composed of cells which are slightly elong
ated in a tangential direction, and have some likeness to those met 
with in the cortical parenchyma of dicotyledons. In te rna l ly i t 
almts on the Cambium layer, bu t i t appears to be wholly desti tute 
of fibrous elements, and of anyth ing which can be regarded as 
the homologue of the bark of ordinary phanerogams. 

The median portion, seen in transverse section, consists of a 
number of radiat ing filaments, composed of cells, uni ted end to end, 
which connect the inner wi th the outer portions of the cortex. 
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Between these filaments are spaces dest i tute of tissue of any k ind , 
which are obviously t h e sections of large air cavities, which ran 
longitudinally through the stem. The longitudinal section is hard ly 
so demonstrat ive as we could have wished, bu t i t leaves no doubt 
on our minds t h a t the radiat ing filaments are merely the t r ans 
verse appearances of longitudinal plates of parenchymatous tissue, 
t ha t form the lateral boundaries of the air cavities. As we have 
mentioned above, these plates do not anastomose wi th one another , 
bu t run free from the central axis in radial directions. 

The outer part of the cortex is not well represented in any of 
our preparat ions, the s tem having been compressed and probably 
undergone some surface disintegration previous to fossilization. 
Moreover i t is so closely in termixed wi th other fragments of veget
able tissue, t ha t i ts l imits are not strictly definable. Nevertheless, 
enough of the peripheral cortex still remains to enable us to state 
t h a t it was part ly, and most probably, wholly cellular. 

3. Probable Affinities.—In ven tur ing to speculate on the prob
able affinities of t h e plant , whose stem has the s t ruc ture and 
organisation j u s t described, we are not unmindful of the difficulty, 
not to say danger, of so doing wi thout a knowledge of the s t ructure 
and arrangement of i ts other organs. Undoubtedly in the absence 
of these i t is impossible to determine wi th cer tainty i ts systematic 
position, or even to speak wi th full confidence of the class to which 
i t must be assigned. B u t th is we opine is no reason why we should 
refrain from at least pointing out t h e resemblances which we find 
between the organisation of th is stem, and t h a t of certain recent 
forms with which all botanists are familiar. W e allude to such 
well known forms of acquatic p lants , as Myriophyllum, Hippuris, 
Potamogeton, and a few others. I n most of these the stem exhibits 
an axial s t r ing of fibro-vascular bundles , surrounded by a cortex 
of comparat ively large dimensions, which is traversed longitudinally 
by a number of large cavities. These cavities are divided one from 
another by parenchymatous lamellae, one cell thick, which in some 
cases r u n direct from the axial s t r ing to the outer layers of the 
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cortex, and in o t t e r s anastomose freely. Comparing our fossil 
wi th these plants, we find that i t has many points of resemblance 
to the stem of Myriophyllum. I n both there is an axial string, com
posed of fibro-vascular bundles, and a comparatively thick cortex, in 
which are longitudinal cavities, separated by th in plates of paren
chyma. I n histological s t ructure, t he cortex of both the recent 
and the fossil form is almost identical. The axial string, however, 
is not quite the same in the two cases. I n the fossil i t exhibits a 
distinction in to p i th and fibro-vascular bundles, which, as we 
have already said, are arranged somewhat as in dicotyledons. B u t 
in Myriophyllum t he axial s t r ing is composed of a th in-wal led 
cambiform tissue, and is enclosed in a well defined fibro-vascular 
bundle sheath. There is, however, no distinct separation of p i th 
and bundles as occurs in the fossil specimen, nor is there anything 
comparable to a cambium zone. This is no doubt a most impor tant 
difference, and one to which we are disposed to at tach consider
able weight. The form of the bundles, and presence of the cam
bium, seem to indicate tha t the fossil p lant was capable of growing 
in diameter in the same manner as an ordinary dicotyledon, bu t 
this can hardly be said of the modern Myriophyllum. 

For this addition to our Fossil Flora, we have once more to 
record our t hanks to our indefatigable friend, Mr . J a m e s Binns , 
of "VVarley, near Halifax, who has already furnished us wi th several 
new forms. 

I n honour of Professor W . C. Wil l iamson, F . R . S . . who has 
done so much by his labours and prolonged investigations to 
elucidate the organisation of Carboniferous plants, we propose to 
designate our specimen,—" Myriophylloid.es Williamsoni" 

TABLE OF DIMENSIONS. 

Diameter of p i th alone . . . 
Breadth of vascular zone 
Diameter of axial s tr ing 

•042 inch. 
•007 „ 
•056 „ 
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Breadth of inner cortical zone 007 inch. 
„ middle „ „ *0245 ,, 
„ outer ,, „ -014 „ 

Total breadth of cortex -0455 ,, 
Total diameter of s tem ... . . . *147 ,, 

JJiameter of axial s tr ing = ft of whole d iameter . 

NOTE.—In a le t ter to Nature, (vol. 2 5 , p . 124), Prof, Wi l 
liamson, to whose encouragement and advice we are much indebted, 
suggests t ha t the generic name, Myriophylloides, should be changed 
to Helophyton. This he does on two grounds :—1st, t h a t Myrio
phylloides is l ikely to suggest improbable affinities, and 2nd, t h a t 
Unger has already employed a very similar name—Myriophyllites 
—for a genus of Ter t iary plants. W e are are not qui te convinced 
of t he advisability of t he change on the grounds specified, bu t bow 
to the superior j u d g m e n t and mature r knowledge of our kind and 
genial leader. 

The question of affinities to which Prof. Will iamson incident
ally alludes, can only be settled by the s tudy of additional speci
mens ; bu t we may point out tha t the s t ruc ture of the axis of our 
interest ing fossil is strongly suggestive of Dicotyledonous relat ion
ships. 

ON CEETAIN DISCOVERIES OP BKONZE IMPLEMENTS IN THE 

NEIGHBOURHOOD OE LEEDS. BY JOHN HOLMES. 

I N May last (1881), a labourer in digging a t rench by the side of 
an ancient foot-path going from the Carr Moor side, Huns le t , to 
Beeston Churwell and Morley, near Leeds, a t about 10 feet 
6 inches deep in clay, came upon a hoard of nine bronze implements . 
E igh t are of the Pals tave and one of the Socketed Celt types—all of 
which I fortunately obtained and now exhibit . 

I n May, 1878, in tunnel ing under t he B i v e r A i re a t Thwai te 
Gate , Huns le t , about a mile S.E. of the preceeding, a t about 
20 feet deep in sand, a well formed spear head was discovered. 
Again in May, 1846, a discovery of bronze weapons occurred, when 

 at Nanyang Technological University on June 14, 2015http://pygs.lyellcollection.org/Downloaded from 

http://pygs.lyellcollection.org/

